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(57) Abstract: The invention relates to a vehicle air supply system (10) adaptable to occasionally supply lai^e volumes of air at 
relatively low pressure for purposes such as tyre inflation. The system has a compressor (12), an air diyer (14), a reservoir (18) 
adapted to receive air from the compressor via the air dryer, and control means (20) operable to cause a standard regeneration of the 
air diyer when a predetennined system condition is met The control means is also operable to cause an intermediatB regeneration of 
^ the air dryer in advance of said predetennined system condition being met, wherein the control means are farther operable to inhibit 
^ said intemiediate r^eneration. The control means is operable so as to prevent saturation of an air dryer desiccant in circumstances 
^ where the compressor is on load for an extended period of time, and thus likely to be pumping a large volume. 



wo 2004/005100 



:T/GB2003/002827 



Vehicle Air Supply System 

This invention relates to a vehicle air supply system and particularly to a system 
adaptable to occasionally supply large volumes of air at relatively low pressure for, for 
5 example, tyre inflation purposes. 

A typical air supply system includes a compressor, a reservoir for pressurised air, and a 
driver operated demand valve to forward air from the reservoir for a desired purpose, 
for example to operate and maintain a braking system or pneumatic suspension system. 

10 The air supply system usually includes a dryer for compressor outlet air, and control 
means to take the compressor off load and regenerate the air dryer when the reservoir is 
at maviTmim pressure and the demand valve is closed. The compressor is typically 
taken off load by spragging a valve or by venting the compressor cylinder to 
atmosphere so that the compressor free wheels. Altematively the compressor may 

15 include a clutch engageable with the compressor drive source, usually the vehicle 
engine. The air dryer is regenerated by passing a volume of dry air through the 
desiccant in reverse, and is typically triggered as the reservoir reaches maximum 
pressure, and regardless of the volume of air which has been dried. 

20 In addition to the air being used e.g. for pneumatic suspension, the system may 
occasionally be required to forward relatively large volumes of air, i.e. volumes greater 
than the volume of the reservoir, at low pressure for, for example, tyre inflation. 
Typically the pressure of air required for tyre inflation will not exceed 2.5 bar. In such 
a situation the compressor is required to operate for longer than is normally required to 

25 fill the reservoir, and there exists the possibility that during this extended operation of 
tiie compressor the desiccant in the air dryer may become saturated especially if the air 
dryer is regenerated only at times when the reservoir reaches the maximirai design 
pressxire. 



30 If however the air dryer is designed to cope with occasional demands for a large volume 
of air, the volume of desiccant will be very large, and the majority will be unused for 
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most of the time. To address such an eventuality the control means may be configured 
so as effect interaiediate regeneration of the desiccant, that is to say before the reservoir 
reaches maximum pressure. However, there may exist vehicle operation modes where 
such an intermediate regeneration is undesirable. 

According to the present invention there is provided an air supply system having a 
compressor, an air dryer, a reservoir adapted to receive air fi:om the compressor via the 
air dryer, and control means opemble to cause a standard regeneration of the air dryer 
when a predetermined system condition is met, the control means also being operable to 
cause an intermediate regeneration of the air dryer in advance of said predetermined 
system condition being met, wherein the control means are further operable to inhibit 
said intermediate regeneration. 

In a preferred embodiment the additional control means include a governor which is 
adapted to cause a standard regeneration and a governor bypass adapted to cause an 
intermediate regeneration. In order to inhibit the intermediate regeneration the control 
means may be adapted so as to disable the govemor bypass. 

The control means is operable so as to prevent saturation of the air dryer desiccant in 
circumstances where the compressor is on load for an extended period of time, and thus 
likely to be pumping a large volume. 

In a preferred embodiment the predetermined system condition is a reservoir pressure 
and the govemor is adapted to operate when the reservoir reaches a target pressure. In 
such an embodiment the govemor sends an ojff load/purge signal to the compressor and 
air dryer when the target pressure is reached. The signal may be a pressure signal. 
Preferably the pressure signal is communicated via a pressure line firom the reservoir. 
The govemor may, in a preferred embodiment, include a pressure sensitive valve in said 
pressure line. 



The control means may be adapted to bypass the govemor and send an off load/purge 
signal to the compressor and air dryer. In the case where signal is a pressxxre signal, the 
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control means may include a bypass line for the govemor, a valve positioned in said 
bypass line and a timer adapted to open said valve. The valve may be solenoid 
operated. The timer is thus adapted to open said valve and tiiereby send an off-load 
purge signal after a predetermined time period has elapsed. Preferably the timer is 
activated and suspended response to a predetermined system condition. The timer may 
be responsive to, for example, reservoir pressure or the operating condition of the 
compressor. The timer is preferably reset after each regeneration. 



In order to inhibit tiie intermediate regeneration there may be provided means to block 
10 or interrupt the signal to the compressor and air dryer. In the example of a pressure 
signal there may be provided means to block the pressvire line. In an alternative 
embodiment the timer may be adaptable so as to prevent an intermediate regeneration. 
For example, the timer may be adapted so as to be suspended, or altematively to 
increase the predetermined time period. In such an embodiment where the timer period 
15 is increased it will be understood that, as a result of such an increase, the desiccant may 
contain more moisture than would be expected to accumulate during normal use. The 
timer may therefore be adapted to reduce the time period between a predetermined 
niomber of regenerations subsequent to inhibiting a regeneration. 

20 In yet a further embodiment the operation of the compressor may be modified after the 
occurrence of an inhibited regeneration in order to allow the desiccant to recover. The 
threshold presstire at which the compressor cuts out may be temporarily lowered, 
thereby permitting more regenerations to take place. 



25 An embodiment of the present invention will now be described with reference to the 
accompanying drawing (Figure 1) which shows a schematic representation of an air 
supply system, generally designated 10, according to the present invention. 



The air supply system 10 includes a compressor 12, an air dryer 14, a charging valve 16 
30 and a reservoir 18. The system 10 further includes a governor 20 which is sensitive to 
the pressure within the reservoir 18 and arranged to take the compressor off load and 
regenerate the air dryer desiccant when the reservoir 18 reaches a target pressure. 
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Regeneration of the air dryer desiccant is achieved by venting the air dryer 14 to 
atmosphere and flushing the desiccant with a small amount of dry air contained in a 



however it will be understood that the purge tank 22 can be incorporated into the 
reservoir 18. Finally, the air supply system 10 comprises a purge control valve 24 and a 
timer 26, the operation of which will be described m greater detail below. 

Normal operation of the air supply system 10 is as follows. Moist compressed air from 
the compressor 12 is passed via conduit 28 to the air dryer 14. The moist air is dried by 
being passed through a desiccant bed in the air dryer 14 before being supplied to the 
reservoir 18 via conduit 30 and the charging valve 16, and to the reservoir 22. 
Pressurised air from the reservoir 18 can then be supplied via outlet conduit 32 and a 
demand valve (not shown). The reservoir 18 includes a pressure line 34 which is 
connected to the governor 20. In the embodiment shown the governor 20 includes a 
pressure sensitive valve 36 which is operable to supply a signal pressure via pressure 
line 38 from the reservoir 18 to the air dryer 14. 

When the governor 20 senses via pressure line 34 that the reservoir 18 has reached a 
target pressure, the valve 36 moves from the position shown to pressiirise line 38. The 
pressure signal received by the air dryer 14 takes the compressor 12 off load, opens a 
vent of the air dryer 14 to atmosphere and purges the desiccant with dry air from the 
purge tank 22. When the reservoir pressure falls below a predetermined pressure, for 
example when air is supplied from the reservoir 18, the valve 36 reverts to the position 
shown in the figure and the pressure signal to the air dryer 14 is cut off. The air dryer 
vent closes and the compressor 12 is brought on line to replenish the reservoirs 1 8, 22. 

The rating of the compressor 12 and air dryer 14, and the volume of the reservoir 18 are 
such that, during normal operation as described above, regeneration of the desiccant 
takes place well before saturation is reached. However in circumstances where the 
compressor 12 is required to supply volumes of air in excess of those normally required 
to replenish the reservoir 18, intermediate regeneration of the desiccant, i.e. before the 
reservoir target pressure is reached, is necessary to prevent saturation of the desiccant. 



purge tank 22. In Figure 1 the purge tank 22 is shown separate from the reservoir 18, 
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This intermediate regeneration is achieved by the provision of the timer 26 and purge 
control valve 24. The timer 26 is sensitive to the pressure in the reservoir 1 8 and when 
the reservoir pressvire drops below a predetermined value the timer 26 is activated. 

5 After a predetermined time interval the timer 26 operates the purge control valve 24 via 
a solenoid and cavises it to move form the position shown in the figure. This has the 
effect of pressurising line 38 via a governor bypass line 40 and pressxare line 34. The 
pressure signal received by the air dyer 14 has the effect of taking the compressor 12 off 
load and purging the desiccant. When the purging operation has taken place, typically a 

10 few seconds, the valve 24 reverts to its initial position and the timer 26 is reset. The 
loss of pressure in line 38 brings the compressor 12 on load and the supply of 
pressurised air to the reservoir 18 resumed. 

During normal operating conditions, the desiccant is regenerated by the governor 20 
15 well in advance of the time interval required for the timer 26 to operate the purge 
control valve 24. In such circumstances, when the reservoir 18 reaches the target 
pressure and/or the govemor 18 operates, the timer is suspended or reset in advance of 
the next drop in reservou: pressure. It will be understood that the timer governed purge 
cycle will repeat until the timer is suspended or reset 

20 

In the embodiment shown the timer 26 is sensitive to and operated by the reservoir 
pressure. It will be understood that the timer 26 may be sensitive to other system 
parameters. For example the timer 26 may be activated when the compressor comes on 
load and be suspended/reset when the compressor comes offload. 

25 

As discussed above, the system 10 may be controlled so as to inhibit the intermediate 
regeneration of the air dryer 14. In one embodiment there is provided means 42 
adapted to break the pressure line 38 and associated control means 44. In an alternative 
embodiment control means 46 may be provided which alter the operation of the timer 
30 26. For example the timer 26 may be suspended when it is determined that an 
intermediate regeneration is to be inhibited. Altematively, the control means 46 may 
increase the time period which needs to elapse before an intermediate regeneration. 
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Claims 



1. A vehicle air supply system having a compressor, an air dryer, a reservoir 
adapted to receive air from the compressor via the air dryer, and control means 

5 operable to cause a standard regeneration of the air dryer when a predetermined system 
condition is met, the control means also being operable to cause an intermediate 
regeneration of the air dryer in advance of said predetermined system condition being 
met, wherein the control means are further operable to inhibit said intermediate 
regeneration. 

10 

2. An air supply system as claimed in claim 1, wherein the control means include 
a govemor adapted to cause a standard regeneration and a govemor bypass adapted to 
cause an intermediate regeneration, the control means being adapted so as to disable the 
govemor bypass to inhibit the intermediate regeneration. 

15 

3. An ah- supply system as claimed in claim 1 or claim 2, whereui the 
predetermined system condition is a reservoir pressure and the govemor is adapted to 
operate when the reservoir reaches a target pressure. 

20 4. An air supply system as claimed in claim 3, wherein the govemor sends an off 
load/purge signal to the compressor and air dryer when the target pressure is reached. 

5. An air supply system as claimed in claim 4, wherein the signal is a pressure 
signal. 

25 

6. An air supply system as claimed in claim 2, wherein the control means are 
adapted to bypass the govemor and send an offload/purge signal to the compressor and 
air dryer. 

30 7. An air supply system as claimed in claim 6, wherein the control means 
includes a bypass line for the govemor, a valve positioned in said bypass line and a 
timer adapted to open said valve. 
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8. An air supply system as claimed in claim 7, wherein the valve is solenoid 
operated. 

5 9. An air supply system as claimed in claim 7 or claim 8, wherein the timer is 
activated and suspended in response to a predetermined system condition. 

1 0, An air supply system as claimed in claim 6, wherein there is provided means to 
block the signal to the compressor and air dryer so as to inhibit an intermediate 

10 regeneration. 

11. An air supply system as claimed in any of claims 7 to 9, wherein the timer is 
operable so as to mhibit an intermediate regeneration. 



15 



12. An air supply system as claimed in claim 1 1 wherein the timer is operable to 
reduce the time period between subsequent regenerations after inhibiting an 
intermediate regeneration. 
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